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Abstract
Autoimmune pancreatitis is a rare disease which is hard to diagnose without a deﬁnitive histology. Therefore endosono-
graphic experiences are quite limited and mostly down to case reports or series. Because of the lack of histologic proven
cases, patients can be narrowed down by estimating the IgG4 level in the blood or by response to an immunosuppressive
treatment. In addition, the authors are using endosonographic ﬁne needle aspiration cytology with IgG4 staining in all
cases without possible histology, usually obtained by percutaneous ultrasound-guided biopsy, to make the diagnosis more
certain before starting a prednisolone course even; so this method is not recommended thus far.
Autoimmune pancreatitis has been seen, mostly in younger people at the onset of the disease. Therefore the structural
changes of the pancreas are not as pronounced as in later stages. Two endosonographic hints of autoimmune pancreatitis
have been discovered in uncertain cases. First: a visible dense structure of the whole pancreas (blue coating in elastography),
and second: a deﬁnite increase of neovascularization from the inﬂammatory type nicely displayed by contrast enhanced
high mechanical and low mechanical index endosonography. This article is part of an expert video encyclopedia.
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Video Related to this Article
Materials
For elastography: Equipment with the option of performing
elastography (e.g., Hitachi Preirus ultrasound machine,
Hitachi Medical Systems, Japan).
For contrast enhanced high mechanical index
endosonography:
• Electronic endosonography probe (radial or longitudinal).
• Ultrasound machine with the option of color Doppler or
power Doppler Ultrasound.
• Contrast enhancer (e.g., 4.8 ml Sonovue; Bracco, Italy).
For contrast enhanced low mechanical index
endosonography:
• Electronic endosonography probe (radial or longitudinal).
• Ultrasound machine with the option of low mechanical
index endosonography (not just low mechanical index
sonography!!).
• Contrast enhancer (e.g., 4.8 ml Sonovue; Bracco, Italy).
For 3D reconstruction:
• Special software program for 3D reconstruction.
• Materials for contrast enhanced low mechanical index or
high mechanical index endosonography.
Background and Endoscopic Procedures
Autoimmune pancreatitis is mostly diagnosed by post-
operative histology or, if operation could be avoided, by the
criteria recently published in the international consensus
conference. Elastography seems to be a good tool to narrow
the diagnosis of autoimmune pancreatitis in unclear cases. In
patients with autoimmune pancreatitis the authors could
show a blue coating over the whole pancreatic body by using
endosonographic elastography. This might be due to the fact
that the density of the inﬂamed pancreas increases in the early
stages. The B-mode morphology of patients with autoimmune
pancreatitis, however, is often not helpful. Early stages often
show minimal signs of chronic inﬂammation such as echo-
rich streaks through a mostly echo-poor pancreatic tissue, in-
creased lobularization, and a marked, sometimes dilated
pancreatic duct. In later stages, calciﬁcations as well as com-
plications of chronic pancreatitis can appear. Autoimmune
pancreatitis sometimes leads to the development of tissue
lumps which are very hard to distinguish from pancreatic
cancer. In those cases, contrast enhanced endosonographic
methods are helpful because of the visible hypervasculariza-
tion and the typical vascular pattern of an inﬂammatory dis-
ease. In cases with a homogenous hypervascularization as well
as in the suspected tumor area, as in the remaining pancreas,
endoscopic ﬁne needle aspiration cytology is recommended to
rule out pancreatic cancer and to avoid overtreatment of the
patient. The authors normally combine the ﬁne needle
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aspiration cytology with an IgG4 staining, which makes the
diagnosis of autoimmune pancreatitis more likely even when
a normal IgG4 level in the blood can be observed. Cases with
all the discussed endosonographic signs and a positive cy-
tology for autoimmune pancreatitis are treated with a course
of prednisolone and monitored closely. Using this method,
the authors have not misdiagnosed a pancreatic cancer in their
case series so far.
3D reconstruction of the contrast-enhanced endosono-
graphic methods seems to be an impressive method to dem-
onstrate the hypervascularization of the pancreas in a different
way. However, it should be mentioned that to date this
method does not add any scientiﬁc value.
Key Learning Points/Tips and Tricks
• Elastography is helpful in diagnosis of autoimmune pan-
creatitis due to the homogenous blue coating (dense tis-
sue) throughout the whole pancreas.
• Contrast-enhanced high mechanical index Doppler endo-
sonography can be used as a diagnostic hint and can rule
out pancreatic cancer with high certainty.
• Endosonographic ﬁne needle aspiration cytology with
IgG4 staining is a feasible method to narrow down the
correct diagnosis.
• For a certain diagnosis, histology cannot be substituted.
Complications and Risk Factors
Elastography and 3D reconstruction of endosonographic im-
ages do not provide any additional risk to the performance of
endosonography.
Contrast-enhanced methods involve the risk of side effects
of the contrast enhancer in use. Sonovue (Bracco) has few
possible side effects. It should not be used in patients with
severe heart disease or pulmonary failure or in pregnancy. The
main risk is an acute allergic reaction, which occurs very seldom
and can normally be treated with antiallergy medications.
Doctors should explain the risks to the patients beforehand and
get a signed letter of agreement. Blood pressure and pulse
monitoring should be performed during the investigation and
half an hour after intravenous application of Sonovue.
Scripted Voiceover
Time (min:sec) Voiceover text
00:00 The following video sequences display the use of
elastography, low mechanical index contrast
enhanced endosonography, and 3D
reconstruction of high mechanical index contrast
enhanced endosonography in autoimmune
pancreatitis.
00:00–00:28 The ﬁrst video clip shows a 24-year-old patient
with autoimmune pancreatitis. There is a wide
variety in the appearance of autoimmune
pancreatitis in endosonography depending on the
stage the disease has reached. Basically, every
appearance known from chronic pancreatitis can
be shown. In this patient, the changes of the
pancreatic tissue are rather small. Noticeable are
white streaks within the echopoor pancreatic
tissue and a general swelling of the organ. It is
interesting to mention that in this videoclip the
structure of the pancreas shows a blue coding
using elastography, which is due to the dense
structure of the gland. This blue coding can be
seen in all areas of the pancreas unrelated to
focal changes of the pancreatic tissue and can
therefore be used as a diagnostic criterion.
00:29–1:02 The contrast enhanced high mechanical index
Doppler endosonography shows a clear
hypervascularization of the whole pancreatic
body with a netlike vessel system. Although the
hypervascularization of the pancreas is not very
speciﬁc for autoimmune pancreatitis, it can be
used as a diagnostic hint. Certainly it is helpful to
distinguish focal autoimmune pancreatitis to the
normal pancreas as well as to pancreatic
carcinoma.
01:03–01:09 3D reconstruction of the pancreas after contrast
enhanced high mechanical index Doppler
endosonography underlines the
hypervascularization nicely.
01:10–01:38 The following contrast enhanced low mechanical
index endosonography shows a corresponding
behavior of the microvessels in autoimmune
pancreatitis, as already displayed for the
macrovessels, by contrast enhanced high
mechanical index endosonography. The inﬂux of
the contrast enhancing bubbles is seen in this
video sequence in all areas of the diseased
pancreas.
01:39 – end Again the 3D reconstruction at the peak of inﬂux is
able to display the hypervascularization of the
pancreatic tissue nicely.
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